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Manufacturing Skills Improvement
Effective deployment of advanced manufacturing technology, as pointed out in Chapter 6, relies on a host of skills that U.S. schools are neither cultivating nor preparing students to acquire. The first need is basic literacy. Then, beyond primary and secondary education, is a need for general engineering knowledge and the development of communication, team, and group dynamics skills. In the workplace, greater concentration is needed on the cultivation of apprenticeable and job-specific skills. Finally, the public must be made more aware of the importance of manufacturing to the national economy, starting with the development of career guidance materials for all levels of the educational system. The new manufacturing work force, destined to function increasingly as a component of human-machine cooperative systems, must be highly adaptable and possess multidisciplinary skills of a high order.
Implicit in the research topics identified in each chapter is a need for fundamental change in both methods and kinds of research. The typical laboratory experiment is concerned with observing a piece of a system, e.g., the signal-to-noise ratio is artificially high, and many of the variables are controlled. The notion of control, taken for granted in the laboratory, is itself the object of experimentation in the factory. In a production environment, it is necessary to study an enormous amount of information, including production histories, for a variety of integrated processes The performance of an integrated production system can only be evaluated by observing the system as a whole in the factory.
The factory as laboratory is the new research imperative. Il implies new ways of doing research, new forms of collaborator across functions and engineering disciplines, and cooperation between academic scientists and industrial practitioners. Therefore development of an architecture for learning is critical. How to sponsoj and promote the needed new forms of research is a fundamental question that must be addressed.
VISION
If the research proposed in this report is undertaken and prove; fruitful, if manufacturing learns from and adopts the fruits of tha research, if manufacturing gains well-deserved esteem, and if the nation proves equal to the task of redirecting and reinvigoratin^ its educational system, manufacturing might achieve the visioi summarized here.t acceptance in the market are ignored.4
